_PBB2«-91 6204

NATIONAL
TRANSPORTATION
SAFETY

BOARD

WASHINGTON. D.C. 20594

HIGHWAY ACCIDENT REPORT

TRUCK ENGINE FUEL TANK PUNCTURE BY BRIDGE
REPAIR PLATE, DIESEL SPILL, AND MULTIPLE

| VEHICLE SKIDDING COLLISIONS

INTERSTATE RIUTE 10

| LAKE CHARLES, LOUISIANA
AUGUST 27, 1981

NTSBHAR-82-1

UNITED STATES GOVERNMENT

TECHNICAL
|Nfzig§.'f'fhon SERVICE _

Aaen ¥ Fiogmi




{ 1. Report No.

., .,

s
TR R el A i W i e u-ud-p o o B Rl _Wmﬂbiﬁ;x@mw. TR i S ol A P v Wt BTt T i o R G s R e L i b e e

TECHRICAL REPORT DOCUMENTATION PAGE

2.Government Accession No.
NTSB-HAR-82-4 PB82-916204

3.Recipient’s Catalog No.

4. Title and Subtitle Highway Accident Report—Truck
Engine Fuel Tank Puncture By Bridge Repeir Plate, Diesel

5.Report Date
July 15, 1982

Spill and Muitiple Vehicie Skidding Collisions, Interstate

o.Performing Organizatlon

Route 10 Charles
. Author(s

i gust 27, 1981, ]  Code
"~ B.Performing Organlization

Report No.

S nognry s

. Performing Organization Name and Address 10.Work Unit No.

. 3560
National Transportation Safety Boatrd T Contract or Grant No
Bureau of Accident Investigation

Washington, D.C. 20594

o * e P e L R e G,

13.Type of Report and
Period Covered

oy e 2 -

.Sponsoring Agency Name and Address

-

Highway Accident Report

August 27, 198}
NATIONAL TRANSPORTATION SAFETY BOARP

Washington, D. C. 20594

14.Spensoring Agency Code

.Supplementary Notes

[P T L el B
W ? *

————

.Abstract 'About 10:25 p.in. on August 27, 1981, a tractor-semitrailer loaded with stee:
pipe was traveling castbound across the Calcasieu River Bridge, a 1 1/4-mile long, four-lane
divided highway bridge on Interstate 10 at the city limits of Lake Charles, Louisiana. As the
truck was descending the east side of the bridge, the tractor's left side fuel tank was struck
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persons were killed, and 18 persons were injured; there were no fires.

The National Transportation Safety Board determines that the probable cause
of this accident was the loss of vehicle contro) on a slippery highway surface, produced by a
diesel fuel spill from a truck fuel tank punctured by a dislodged steel plate used as a
temporary repair of a bridge cxpansion joint., Contributing to the accident was the failure
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NATIONMAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C. 205%4

IGHWAY ACCIDENT REPORT
Adopted: July 15, 1982

TRUCK ENGINE FUEA TANK PUNCTURE BY BRIDGE REPAIR PLATE,
DIESEL SPILL, ANI} MULTIPLE VEHICI.E SKIDDING COLLISIONS
INTERSTATE ROUTE 10
LAKE CHARLES, LOUISIANA
AUGUST 27, 1981

SYNOPSIS

About 10:25 p.m. on Augusq 27, 1981, a tractor-semitrailer loaded with stec. pipe
was traveling eastbound across tlle Calcasieu River Bridge, a 1 1/4-mile long, four-lane
divided highway bridge on Intersthte 10 at the city limits of Lake Charles, Louisiana.
As the truck was descending the dast side of the bridge, the tractor's left side fuel tank
was struck and penetrated by a dislodged bridge repair plate that had been used lo cover
a hole in a pavernent expansion joirit, As a result of about 75 gallons of diesel fuel leaking
onto a 1/2-mile section of the bric?e, 26 vehicles were involved in a series of skidding
collizions. Three persons were killed, and 18 persons were injured; there were no fires.

The National Transportation Safety Board determines that the probable «ause
of this accident was the loss of vehicle control on a slippery highway surface, produced
by a diesel fuel spill from a truck fuel tank punctured by a dislodged steel plate used
as a temporary repair of a bridge expansion joint. Contributing to the accident was
the failure of the Louisiana Department of Transportation and Development to :nake
a permanent repair at that joint,

INVESTIGATION
The Accideat

Diesel Spill.--About 10:25 p.m. on August 27, 1981, a tractor-sainitrailer loaded
with steel p'pe was traveling castbound across the Caleasieu River Bridge cn Interstate 10
at the city limits of Lake Charles, Louisiana. (See figure 1.) As the truck was descending
the east side of the bridge in the curb lane, a dislodged 15 1/4-inch-square steel plate
struck and penetratcd the tractoe's left side {uel tank. (See figure 2.) This plate had been
used to repair a hole in a pavement expansion joint near the crest of the bridge about 4
months eurlier. The truekdriver did not hear any unusual noise associated with the fuel
tank puncture and continued to travel down the bridge. When the truck was about hallway
down the east side of the bridge, the truckdriver glanced into his left outside rearview
mircor, saw a "misty-looking fog or cloud" at the rear of the tractor cab, and slowed
down. At this cime, he smnelled diesel fuel. He pulled over and par<ed on tie shoulier
area just beyond the end of the bridge, found the leaking left fucl tanx, and shut off the
right fuel tank sn it would not drain through the erossover fuel line systein between the
two fuel tanks. He then hegan oroadeasting over nis citizens hand (2,B.) radio (channels
19 and 9) that the fuel spill had ocenrred,
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Figure 2.--Steel repair plate and part
of expansion joint finger embedded in tractor fuel tank.

Fi.st Accident Group.--About 10:30 p.m., a 1979 Chevrolet Chevette entered
eastbound interstate 10 at the west side of the Calcasieu River Bridge. The driver
reported that the large electronic, changeable message highway sign, located at the end
of the bridge read "50 MPH SPEED LIMIT." He said that he was traveling about 35 mph in
the curb lane as he reached the crest of the bridge and started down. He saw that both
lanes ahead were wet but he did not smell any odor--his driver side window was down. He
stated that he did not attempt to apply the brakes, change lanes, or tak< any other action,
but his car started to skid and lose stability as soon as it traveled onto the wet area of
pavement. The Chevette struck the right curt, traveled scross both lanes, struck the
median diviGer wall, and stopped sideways in the road, across both traffic lanes and about
150 feet {roin the east end of the bridge.

A tractor-temitrailer, loaded with steel pige, was traveling about 500 to 600 yards
behind the Chevette in the curb lane., The truckdriver said that he heard the truckdriver
with the punctured fuel tank announce that there was diesel fuel on the bridge as he and
the Chevatte were travaling through the spill, According to the truckdriver, both he and
‘he Chevette driver started to brake, the Chevette lost control, and in atte:npting to
avoid the Chevette, his truek struck the automobite before he could stop, even though he

- had applied the brakes on all wheels firmly .
~-. _A second load2d tractor-semitrailer was traveling abcut 600 feet behind the first
tesctor-Semitrailer in the passing lane. The driver of the tractor-semitrailer said that he
_savr the Chevette Icse control and the eollision ahead, and was able to stop without
striking either vehicle, He then used his C.B. radic to broadeast a warning to a tractor-
seniitrailer which was following him.




A third truckdriver reported that he heard a conversation between lwo drivers over
his C.B. radio as he started up the west side of the bridge. One driver was advising the
other that there was diesel fuel on the road and that he should get in the left lane.
Because the conversation did not mention which roac the fuel was on, the truckdriver
continued up the bridge in the curdb lane. When he started down the bridge, he ran into the
diesel fuel, switched into the left lane, and then saw taillights from vehicles in both lanes
ahead. At first he thought the vehicles were moving slowly, but then he realized that
they were stopped. At this point, he was a little more than halfway down the grade, or
about 1,500 fcet behird the stopped vehicies, He down-shifted a gear, lightly applied his
brakes, and his unit began to slowly slide to the right as it traveled down the grade. He
broadcast via his C.B, radic to the vehicles ahead to give him room to get through and
about the same time, saw a police unit with its blue lights flashing and approaching on the
westhound side of the bridge. He struck the left side of a pickup truck that was traveling
in the curb lane between his unit and the truck ahead, and ran into the rear of the second
tractor-semitrailer unit that had stopped in the passing lane. Four othec vehicles,
including a tractor-semitrailer, were able to stop before striking other vehicles; however,
the load car of that group slid against the curb while stopping. Nine vehicles comprised
the first general accldent group. (See figure 1.)

Secend Accident Group.--The next driver approaching the accident scene stopped
his vehicle about 280 feet behind the first accident group but was struck from behind by a
following car. A series of relatively minor rear-end collisions involving six more cars, a
pickup truck, and a large, single-unit utility truck followed. (The two occupants of the
utility truck, which was not equipped with a C.B. radio, credited a company-sponsored
driver training program with teaching them to look far ahead at the actions of traffic,
which alerted them to the accident potential and allowed them to stop safely without a
collision.) The collisions which comprised the second general accident group occurred
within a relatively short time according to occupants who deseribed intervals of 5 to 10
seconds between stopping and being struck. (See figure 1.)

Shortly afterward, the driver of the pickup truck and a passenger in . .¢ utility
truck, both of whom were near the end of the second accident group, left their vehicles
and met to survey the damage. Everyone else in the second accident grcup remained in
their vehicies. The drivers in the second accident group agreed that no one thought about
turning on four-way emergency flashars when they stopped.

Third Accident Group.--Three automobiles (a 1977 Lincoln Continental with two
occupants, a 1978 Chevrolet Nova with only a driver, and a 1978 Honda station wagon
with two occupants) and a tractor-cargo tank semitrailer loaded with hot asphait
approached the s~nond accident group. The tructor-cargo tank semitrailer was not
equipped with a C.8, radio. The truckdriver reported that he was traveling about 30 to 5
mph as he started down the bridge in the curb lane. He was aware of two automobiles
traveling side-by-side about 125 to 150 feet in front of him. Other vehicles ahead of
these two cars appeared to be traveling "straight-ahead, without trouble."” He suddenly
noticed that the rosdway was wet, thought it had rained, but then realized that there was
something other tiian water on the pavement because it was "shiny." He lightly applied
his brakes, noticed his unit did not slow, realized the pavement was slick, immediately
released his brakes, and dccided not to brake his unit again while on the downgrade
because he might jackknife, He thought that if everyone ahead of him kept moving
without "hitting" their brakes, they would all get off the bridge downgrade without an
accident,

The truekdriver continued to follow the two cars down the grade for "some short
distance" until both cars appeared to simultanecusly converge toward the centerlne
without braking, contacted each other, and began separating, The truckdriver said that as




he attempted to steer between the two automobiles, he struck an automobile that was
crosswise in the road and heard a crashing noise on the left side of his tracter, His unit
also broadsidad a second car, jackknifed, crashed into and slid along the median wall and
into the rear of the second aceiden: group. (See figuvres 3 through 5.) The Honda station
wagon ended up wedged between the cargo tank semitrailer and the concrete median wall
and the Continental was at the front of the tractor. The driver of the pickup truck and
the passenger from the utility truck, who had gotten out of their vehicles after being
involved in the tecond accident group, heard the asphalt truck brake just before the
collisions, turned to run, but were struck by vehicles which were struck by the asphalt
truck,

Fourth Accident Group.--Seversl individual vehicles struck the curb to stop and one
automobdile collided with the rear-end of a 49-foot-long semitrailer loaded with about
3,000 pounds of drilling equipment, The truckdriver of the semitrailer reported that he
had been told by a westbound truckdriver via the C, B. radio that there had been a diesel
fuel spill in the right-hand, eastbo!ind lane, on the "downside" of the Calcasieu River
Bridge and that the pavement was very slippery. The truckdriver estimated that he
received the information when he was still 8 to 10 miles, or 12 to 13 minutes, west of the
bridge. He began broadecasting e warning to other drivers and, when he was about 4 miles
from the bridge, he talked to the truckdriver with the punctured fuel tank who told him
thut he did not know how much fuel he had spilled, but he was warning people to be
careful when they came down the east side of the bridge,

The truckdriver changed into the passing lane and traveled up the west side of the-
bridge at about 40 mph, continuing to L:oadcast a warning to other drivers. Two
avrtomobiles and a pickup truck passed him on the right as they began t> descend the casi
side of the bridge. He tried to warn them of the danger by blowing his horn and ~aving
his hand, }owever, the automobiles' drivers appeared to ignore his warnings and collided
with the median wall and curb, while the piekup driver looked his way, seemed to "back
off on his speed," and struck the curb while stopping. Ancther automobile also "backed
off" from a passing maneuver, struck the median wall, and collided with the rear of the
semitrailer. Other vehicles were able to stop without incident. The truckdriver
confirmed that the asphalt truck in the third accident group appeared to be maneuvering
between vehicles before the collisions occurred.

Shortly after, a Lake Charles city police urit arrived at the beginning of the diesel
spill near the top of the bridge and parked sideways across the bridge, preventing other
vchicles from entering the spill area.

Emergency Response

Eastbound drivers, traveling behincg the truck with the punctured fuel wank, drove to
the Louisiana State Police station, located about three-fourths of a mile beyond the east
end of the bridge. The drivers described the spill as beginning near the crest of the
bridge, initially forming about a 2-foot-wide strip down the center of the eastbourd lanes
that widened over time, with spray over all four lanes of traffic. The drivers seid that
they had been able to travel through the spill area by not braking or making any sudden
steering maneuvers. Two drivers and a passenger reported that the spill oezurred about
10:15 p.m.; one driver estimated that the spill occurced between 10:25 and 10:30 p.m. The
truckdriver with the punctured fuel tank estimated that about 3 to 5 minutes passed
between the time the spill occurred and aceidents began.

Aczording to the Louisiana State Police, the diesel spill was first reported about
10:29 p.tn. Both the desk sergeant and the shift supervisor said that the first person to
report the spill did not appear to be excited when he stated that the truck was parked at
the ehd of the bridge with a puddle of fuel underneath it and indicated the size of the
puddle with his arms held in a circle.




Figure 4.--1977 Lincoln Continental.




Figure 5.--Final position of the tractor-cargo tank semitrailer into the
rear of the second accident group. Note tractor-cargo tank semitrailer (a),
utility truck (b), and two-level concrele median wall (c).

The crest of the Cslcasieu River Bridge is at the city limits of Lake Charles,
According to an unwritten agreement that was established wien the bridge was opened to
traffic in 1951, the Lake Charles Po'..e Department is responsible for responding to
traffic problems that occur on the east side of the bridge, and the State Police is
responsible for the west side. The State Police policy is to notify the Lake Charles Police
if they receive a report of a "minor" incident, such as a stalled vehicle or debris, on the
east side of the bridge and to notify the Lake Charles Police and dispatch a State Police
unit for traffic control purposes if they recelve a report of an accident/major traffic
congestion on the east side that may affect the west side of the bridge,

Given the character of the first report, the desk sergeant treated the report as &
minor incicent and immediately notified the Lake Charles Police Department. The Lake
Charles Police Department responded to a repoit of a "stolled 18-wheeler (tractor semi-
trailer), eastbound, esast side of the bridge . ... a truckdriver having trouble securing his
load." The first city police unit responded with no speclal emphasis on speed, no flashing
light, and no siren, A second city unit that heard the transmission, but was not formally
dispatched, also headed toward the bridge.

About the same time, a State Police officer, who was in the State Police station to
refucl his car, also left for the bridge to check out the report, even though he and the
desk sergeant had looked out the door and had seen the parked truck, but had seen no
teaffic congestion or anything unusual on the bridge. In order to reach the bridge, the
officer had to cirele underneath Interstate 10, about 1 mile away from the station, drive
back 1-1/2 miles, and enter I-10 westbound near the end of the bridge, He responded with
no special emphasis on specd.
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More eastbound drivers stopped et the State Police station, each driver further
emphasizing the severity of the spill and difficuty in maneuvering through it. One uf the
drivers reported that the desk sergeant had remarked that they (tie State Police) thought
the spill was at the end of the bridge and that it was only " a litile spill.," The Lake
Charles Police Department recelved & second call from the State Police and advised the
fi-st city police unit responding to "step it up" because "traffic was backed up." This
sacond dispateh occurred about 2 minutes after the first dispatch and both city police
units began operating with flashing lights end speed.

At 10:33 p.m,, the first city police unit reported that he arrived at the end of the
sccond eccident group while traveling westbound and slowed briefly to survey the scene
ond to report the accident, He decided that there was little or nothing he could do on
foot to slow approaching traffic, and at the same time, he would be exposing himself to
considerable danger. So he drove through the diesel fuel that had sprayed onto the
westbound lanes to exit I-10 on the west side of the bridge, reenter eastbound, and stop
traffic at the crest of the bridge. As he left the scene, he said that he saw a large
amount of sparks in his rearview mirror,

~ The second city unit arrived on tiie westbound side of the bridge immediately after
the driver of the pickup truck was struck by vehicles in the third accident group. The
State Police officer, who had left for the bridge on his own, arrived shortly thereafter.

Shortly after the first city unit arrived at the scene, the State police received a
request from the Lake Charles Police Department to change the electronic, changeable
inessage highway signs by remote control to messages closing both sides of the bridge to
traffic, using the signs located near each end of the bridge, and diverting I-10 traffic to1-
210, using the signs located at the interchanges before the bridge. 1-210 is an alternate
interstate route that circles Lake Charles to the south. After a delay of up to 5 minutes
due to either the dispatcher's inexperience in changing the signs or an equipment prcblem,
the signs at the bridge were changed at 10:38 p.m, from "30 MPH SPEED LIMIT" to
"BRIDGE CLOSED, ALl TRAFFIC STOP." State police units were dispatched to the
interchanges and the bridge, and other neighboring police vnits were asked to assist at tne
interchanges in diverting traffic. Police representatives said that this action was taken
pecause experience had shown that drivers do not totally comply with the electronic sign
messages, and police have to be present to insure that drivers obey the sign messages.

Police officers at the scene reported that tk. diesel fuel was so slippery that several
of them fell while trying to walk on the eastbound lanes. Sand was spread to absorb the
fuel and to previde temporary traction, The bridge was closed untit the next morning; no
other traffic accidents occurred during the period that traffic was diverted.

lnjuria to Persons

Injuries Drivers ~ Passengets Podestrains Totals

Fatal®* 2 ; 3
Nonfatal 11 18
None 12 24
Totals 25 45

¥ The drivers of the Nova and the Continental in the third accident group died at the
scene, The passenger in the Continental was hospitalized and died 40 days later as a
result of hee Injuries. None of these occupants were wearing seat or shoulder belts,




Yehicle Information

Twenty-six vehicles were involved in the series of collisions: 7 tractor-semitrailer
combinations, 1 large utility company truck, 3 pickup trucks, and 15 automobiles. Vehicle
inspection efforts were focused primarily on the tractor-semitrailer with the punctured
fuel tenk, the tractor-cargo tank semitrailer loaded with asphalt, the 1977 Lincoln
Continental, and the 1978 Chevrolet Nova since these vehicles were the principal vehicles

involved in the fuel spill and the severe injury consequences of the multivehicle aceidents
that followed.

The tractor-semitrailer with the punctured fuel tank was a 1971 White Freightliner
tractor with a 1972 Lufkin flatbed, 2-axle semitrailer. One hundrea-gallon diesel fuel
nsaddle" tanks were mounted on the right and lert sides of the tractor, underneath the
tractor cab. The bottoms of the tanks were originally 10 inches above the ground. The
fuel tanks were made of 0.08-inch thick aluminum plate and were secured to the tractor
frame by two aluminum straps, 6 inches wide and 0.06 inch thick. The forward aluminum
strap was severed and the lower right front corner of the fuel tank was dented and torn
open for a distance of 21 i:ches by the penetrating steel repair plate, The dent and tear
were located at the 7 o'elock position, looking rearward, on the cylindrical tank. The tank
remained attached to \he tractor and did not sag io the pavement after the strap was
severed.

According to distances traveled and fuel receipts, about 85 gallons of fuel was in
each tank at the time the left fuel tank was punctured. The amount of fuel lost on the
shoulder of the road could not be determined precisely; therefore, the amount of fuel lost
on the pavament could only be roughty estimated as about 75 gallons.

The tractor-cargo tank semitrailer hauling esphalt was a 1977 International
Fleetstar tractor with a 1968 Trailmobile 2-axle, cargo tank semitrailer, The weight of
the vehicle with its cargo of not asphalt was 78,720 pounds. Both the tractor and the
semitrailer were registered in the driver’s family name. The tractor and cargo tank
semitrailer remained attached as the unit struck several vehicles, jackknifed, and struck
and partially overrode tie concrete median barrier. The cargo tank was not punctured or
ruptured. It was dented at the forward right side by the trator when it jackknifed and
the tank and fender were dented at the rear left side from contact with the Honda station
wagon, There were also dents and creases in the tank at the forward left side and right
rear corner, but these areas were damaged before the bridge accident, The tractor's front
bumper suffered no epparent damage or deformation in the accident, Two shades of blue
paint transfers across various bumper components were the only evidence of the
collisions: the 1978 Chevrolet Nova and the 1977 Lincoln Continental were both painted
blue.

Two of the 10 wheel brakes for the tractor-cargo tank semitrailer were not working.
The brake push rod at the right rear tandem axle of the tractor, which must move to apply
the brakes, was frozen. A kinked air hose prevented application of the left rear tandem
axle brake of the trailer. Seven of the remaining eight wheel brakes were out of
adjustment but not to thefr maximum limit,

The driver's side of the 1978 Chevrolet Nova was severely crushed inward from the
windshield to the rear end of the automobdile. Maximum penetration occurred just below
the side window sills and an imprint from the asphalt tractor's front bumper was found in
this area. A similar imprint from the asphalt tractor's front bumper was found along the
right, passenger's side of the 1977 Lincoln Continentel, Penctration and collapse of the
Continental's passenger compartment was so severe that the driver's side door
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handles contactec ..nd scraped the pavement. The clock on the instrument panel atopped
at 10:34 plus 50 se: ands.

Driver Information

The ages of the 26 drivers ranged from 18 to 81 years old. Twenty-two drivers were
eithe» from the Lake Charles area or were out-of-state truckdrivers who were familiar
with the Calessieu River Bridge. Four drivers were fro.n out of state; ihey were not
involved in the injury acecidents. These involved in the more serious accidents -- the
asphalt truckdriver (age 61), the Chevrolet Novu driver (age 60), the Lincoln Continental
driver (age 48), ané tl:e pickup driver/pedestrian (age 22) — wer2 all familiar with the
Calcasieu River 8ridge.

According to State of Louisiana traffic records, the asphalt truckdriver had been
involved in an irjury aceident on July 21, 1980, and, aczording to the truckdriver, he had
been involved! ir. an accident several days before the Calcasieu River Bridge accident and
another accicent several days after. No alcohol or drug tests were administered to any of
the involved drivers since the police reported that thers was no preliminary evidence,
such as odor, slurred speech, or liquor bottles, of such involvement,

Highway/Bridgs Information

Interstate 10 is an east-west, ccast-to-coast highway across the southern border
States of the United States, It functions as an urban freeway and has a high proportion of
local users in the vieinity of Lake Charles. The Calcasieu River Bridge was opened to
traffic in 1951 as part of U.S. Route 90 and was incorporated into the Interstate 10
roadway system in 1964. The bridge is 1 1/4 miles (6,617 feet) long with a vertical
clearance of 143 feet nbove low water level. The grade is 3.78 percent on the west side
of the bridge; on the east side, the grude is 3.78 percent near the crest and changes to
5 percent about 600 fe:t from the crest. (See figure 1.) The repaired expansion joint was
also located 690 feet from the crest. The bridge has two 26-foot wide roadways separated
by a 4-foot wide, two-level concrete median wall. (See figure 6.) There are no shoulders
or any openings in the medisn wall for emergency vehicles to cross the median and change
directions un the bridge., Overheed lights are mounted at 180-foot intervals along both
adges of the bridge. The bridge Is mnintained by the Louisiana Department of
Transportation and Developinent (LADOTD) which is responsible for State highway
construction and maintenance,

Four electronic, changeable message, highway signs are located near both ends of
the Calcasieu River Bridge: one about 250 feet in front of the eastbound foot of the
bridge, one about 1,950 feet in front of the westbound foot of the bridge, and one cach at
the two interchanges betw:en 1-10 and 1-210, A limited number of electronic sign
messages, such as elosure of the bridge and warnings of traffie conditions, can be changed
by a control panel at the State Police barracks. (See appendix B.) The control panel had
been installed, tested, and put on line during January 1981.

Television cameras were tested on the briuge in 1979 and 1980 in en attempt to
im>rove traffic surveillance, Some initial problems were encountered in obtaining
adequate coverage and picture quality but the problems apparently have been resolved,
and the project (LADOTD No. 450-91-15, Traffic Survelllance System) is tentatively
scheduled for summer 1982, pending Federal Highway Administration (FHHWA) approval of
the specifications.
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There are 100 expansion joints on the Calcasieu River Bridge, with 7 different
expansion joint designs in use; these joints were constructed according to tien existing
design standards. Expansion joints are provided on bridges to permit sections of pavement
and the supporting structure to expand and contract horizontally and verticaliy with
changes in temperature. The repair plate that punctured the tractor fuel tank had been
used to repair an LADOTD type-F expansion joint. The type-F expansion joint consists of
a series of steel "fingers" that are constructed in 52-inch-long sections which are then
attached to an L-shaped support backing plate eand an end support beam for a length of
concrete pavement bridge deck. (See figures 6 and 7.) The steel fingers are spaced so
that the ends of the fingers from one length of bridge deck slide between the ends of the
fingers of another length of bridge deck and form a 'bridge" belween the two lengths of
bridge deck. The ends of the fingers are to rest on and slide back and forth across a
4-inch-wide center support beam as the bridge expands and contracts from changes in
temperature. (See figure 7.) The nenter support beam is attached to the section of bridge
deck on the downhill side of the expansion joint.
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Pieces of steel, 7 inches long and 1/4-inch wider than the steel fingers are used to
space the fingers apart, The steel pieces, referred to as spacers, are electric-arc-welded
to the sides of each finger using 3/8-inch welds. An end cover plate, 52- by 6- by
1/2-inch, is welded across the top of the fingers and spacers using 3/8-inch welds. The
thickness of the fingers and spacers is reduced by 1/2 inch in the area where the end cover
plate is attached to provide a lower platform so the top of the end cover plate is at the
same level as the top part of the fingers beyond the end cover plate. The thickness of
each finger is also reduced by 1/4 inch where the fingers are "notched" to provide tire
traction across the top of the fingers. (See figure 6.) The fabrication plans do not specify
how the fingers are to be reduced in thickness or notched. A cutting torch was used on
the repaired section of fingers where the steel plate dislodged.

A 1/2-inch-thick, curved rod is welded across the bottom of the fingers and spacers
to provide a pivot point upon which each section of sleel fingers can rotate up and down.
(See figure 7.) The capability to rotate is necessary to insure that the fingers remain in
contact with the center support beam, whose relative height and position can change with
temperature changes, load variations, and other environmenrtal conditions,

Three 1-inch-diameter steel bolts are used to attach each section of steel fingers to
a support beam at the end of a lergth of bridge deck. (See figure 7.} A No. 4 gauge,
heavy wire spring is partially compressed between the bottom of the support beam and the
loeing nuts of each bolt; this spring arrangement allows each section of fingers to rotate
about the curved rod pivot point, Without the springs, a section of fingers cannot freely
rotate, especially upward, as locked bolts vrould prevent such riovement. The spring may
also serve to "dampen" or soften any rebound vibration that could occur after a vehicle
passes over the fingers.

Beginning in 1969, a number of expansion joints of various designs on the Calcasieu
River Bridge began to experience a variety of problems. LADOTD maintenance personnel
made & number of repairs and, between May 1979 and March 1980, an independent
contractor rehabilitated some of the expansion joints on the bridge, in accordance with
LADOTD design plans. At the type-F expansion joint involved in this accident, all bolts,
springs, and nuts were replaced. Since the L-shaped support Lacking plate and center
support beams were worn from contact with the pivot rods and fingers, 5/8-Inch thick
steel support pads were installed between these supports and the finger sections, (See
figure 7.) Because installing the support pads raised the height of the finger sections, a
5-foot-wide pavement patcl was installed on each side of the joinl to raise the pavement
height to match the new height of the finger sections,
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Figure 6.--A 52-inch-long section of steel fingers (a)
being lowered and sliding between another section of steel fingers.
Note end cover plate (b) and traction notches (c).

Figure 7.--Side and bottoin view of expansion joint. Note L-shaped
support backing plate (a), end support beam (b), center support beam (0),
curved rod pivot polnt (d), bolt springs and locking nuts for bolts
that attach a section of fingers to the support beam (e), and steel
support pads (f).
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LI}DOTD recorcls indicated that on November 13, 1980, a 52-inch section of steel
fingers pt this same joint split into three pieces near the three bolts that were used to
attach the section to the support backing plate and end support beam. The broken section
was lochted in the left wheel path of traffic for the curb lane. Maintenance personnel
recalled that at Jeast ohe of the bolts shearcd off but were unable 1o recall other cetails,
A new seotion was fabricated by a local general machine shop and was installed by local
LADOTD bridge maintenance forces on December 4, 1980.

By‘ Aprii 171, about 4 months later, one finger in the new sec\lon had broken of©
near the! center support beam, and three adjacent fingers had broken off near the edge of
the steel end cover plate ‘and near the forward edges ¢f the steel spackrs that were used
to space the fingers apart., Local LADOTD bridge maintenance pi&rsonnel placed a
15 1/4-irfch square, "A-36" steel repair plate across the top of the hole that was produced
by the missing fingers. A nonceriified welder 1/ welded the edges of that 5/8-inch thizk
repair plate to finger 8, finger 16, the steel end cover plate, and the tops of finger: 8
through {0 and 14 through 16 near the center support beam. (See figures 8 and 9.)
According to the LADOTD, the repalr plate installation was "designed" at the repa’ * site
by the local bridge maintepance personnel., The problem of the broken fingers was
reported to LADUTD disteiet engineers, and a followup inspection was performed by
maintenance personnel (date ynknown), but no further repairs were scheduled,

After the accldent, Safety Board investigators noted that finge:s 14 and 16 to the
left of the original hole had broken off at the edge of the steel end cover plate end near
the forward edges of the steel spacers. {See figure 10.) The brokeu off piece of finger 16
had remained welded to the steel repair plate when that repair plate punctured the
tractor's left fucl tank. (See figure 2.) The repair plate and attached finger weighed
about 60 pounds. Finger 14 could not be found.

The day after the accident, local LADOTD malatenance personnel tutt-welded
pieces of ringers to the remaining stumps of the broken-off fingers and instilled & new
and wider repair plate across the fingers. The edges of the repair plate were welded again
to the fingers and the end cover plate by the same welder and welding equipment, Two
repair plates were placed across the bottom of the fingera and four bolts were used to
connect the top and bottom plates together. (See figure 11} Two days after the repair
was completed, the thin welds between the edge of the top repair plate and the top of the
fingers near the center support beam were cracked in severai spots. On October 19, 1982,
about 2 months after the accident, a new 52-inch long section of stecel fingers was
installed to replace the repaired section,

Meteorological Information

At the time of the accident, the sky had about 30 percent cloud cover, the
temperature was 75° and the wind speed was about 4 mph. Although there had been
thunderstorms and rain showers in the Jate afternoon, area roads were dry at the time of
the accident,

1/ Because of #n inability to pay and keep certified welders on its maintenance forces,
LADOTD does not require its maintenance personnel to be certified welders, and there
are no Federal require nents that maintenance personnel f{or Federal-ald highways be
certified, However, contract wviork for the State requires that welders be certified.
Certitication requires a welder to demonstrate his ability in various welding techniques.
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Figure 8.--April 29, 1551, pho.ograph shows that a piece of finger 3 had broken off near the center support beam (a)
and three steel lingers were misSing from the type-F expansior joint. Edges of the steel repeir piate were welded 1o
lingers 3 4ad 15, the end cover plate (%), and across the toss of fingers 2-10 and 14-1€ at a point just before the center
support beam (¢). Note the traction notches (d) in the steel fingers to the left and right of the hole are irregularly
spaced, the tops of some uphill {ingers are higher than downhill fingers where th ¥ overiap, the tops of some uphill
fingers are nigher than other uphill fingers, the spreading apart of downhill {ingers (e), and the broken-up pavement
sateh (), R
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Rigure 9,--Calcasieu Riverj Bridge, Interstate 10, bridge pavement expansion joint.
Photograph of steel plate () being installed on April 29, 1981, 4 months before the
accldent. This steel plate dislodged and penetrated the tractor's left fuel tank., Note the
pavement patches on each sifie of the joint (b) and the breaking up of these patches (c).
Note also that no elamps are peing used to hold the repair plate in position and the repair
plate is not flat against the end cover plate while it is being welded.

Figure 10.--Photograph made a few hours after the accident occurred. Note the thin
lines of weldirg mateial on fingers 8, 9, 10, and 13 (a), the welding burn outline on the
end cover plate (b) and the thin line of welding material along the edge of the end cover
plate (e).
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Figure 11.--View of the bottom of the repaired expansion joint section
showing bottom plates and four bolts used to connect these bottom plates
to the top repair plate. Note the two spacers between each finger (a)
and the welds between the bottoms of the spacers and fingers (b). Original
fing:- sections contained only one spacer and no welds of this type. Also
note the irregular pattern of {resh wear marks on the bottom of the fingers
from contact with the center support beam (¢).

3&_
3
x
L]
#
s
i
:
i;
é'.:
2
)
1
H
¥
E'l
L
F -
.
€
't
i
L
:
fz\.
2
i
§
)
3
!
]
L
]
4
v

A wa




I e e g e e 0 S St et B LR A T B SR U 3 T T R

Medical and Patholagical Infcrmation

The drivers of the 1977 Lincoln Continental and the 1978 Chevrolet Nova died at the
scene; the passenger in the 1377 Lincoln Continental was hospitalized and died 40 days
after the aceident. All three vietims had sustained severe, multiple internal injuries.

The passenger in the utility truck, who was struck by vehicles in the third accident
group sustained abrasions, bruives, and sprains. The driver of the pickup truck, who also
was struck by vehicles in the tiird accident group, sustained multiple leg fractures and
internal injuries,

Swrvival Aspects

The second Lake Cherles pol‘ce officer, who arrived at the accident scene just after
the most serious phase of the accident, was & trained emergency medical technician and
wos driving an emergency - edicsl response unit, Ambulances, police emergeney rescue
units, and tow trucks arrived within minutes after the accidents, The 1977 Lincoln
Coatinental passenger's blood pressure readings of 0/0 during rescue indicated theu she
wis suffering from deep shock caused by injuries sustained and a loss of blood.
Ambulance personnel, under two-way radio direction by a doctor at the hospital
etnergency room, applied a pair of "MAST 3" pressurized trousers, Upon arrival at the
emergency room, her blood pressure reading was 68/0 and doctors credited the MAST 3
trousers for maintaining her life by sustaining a blood supply.

A review was made of the adequacy of on-scene emergency efforts by the Lake
Charles police department sergeant in charge of emergency rescue and emergency
medical response units. He reported that all aspects of on-scene efforts performed
effectively. No problems, such as delayed treatment or auditional aceidents, were found
by the Safety Board,

Tests and Research

Several expansion joint and repair irregularities were noted by Safety Boerd
investigators throuvgh magnification of before and after repair photographs, accident
photographs, during on-scene examinations of the expansion joint after the aceident, and
'y & metellurgical examination of the repair plate and finger 16. In the replaced/repaired
section of fingers, traction notches were irregularly spaced, the number of spacers were
not according to original fabrication plans, additional welds were used to attach spacers
and fingers, and fingers were 1/8-inch smaller in width than original fingers. (See
figures 8 and 11.) These factors indicated that fabrication of the replaced/repaired
section was not tightly controlled; also, the reduced amount of metal and the additional
welds would reduce metal strength and resistance to fatigue, especially just beyond the
welds and at the end cover plate where the fingers were breaking off.

Pingers in the replaced/repaired section were higher than those of adjoining and
adjacent seations when the first repair plate was installed. (See figure 8.) Wesar marks
along the bottom of the fingers from contact with the center support beam varied from
little or no apparent fresh contact near the hole and finger 3 to relatively full contact
away from these items. (See figure 11,) This indicated that theve was little, if any,
contact with the center support beam from fingers near the hole and finger 3, even when
vehicles were traveling across the fingers and applying full load to these lingers.
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On the day after the accident, a large amount of debris from the broken-up
pavement patch was visible between the repaired finger section and its support backing
plate. (See figure 12,) The broken-up pavement patch was present in both the right and
left wheel ?aths of traffic for the curb lane at the time the repair plate was being
installed, {See figures 8 and 9.) Small stones and other pavement debris were found
packed behind and under the repaired section in the left wheel path of traffic for the eurb
lane when it was again replaced on October 19.

A similiar problem of limited fresh contact between the bottom of the fingers and
the center support beam was noted for part of the section of fingers in the right wheel
path of traffic for the curb lane. Pavement debris was found between that finger section
and its support backing plate at those areas where fingers were making limited contact.
Although not required in the original design nor in the rehabilitation design drawings,
some sections of fingers in this joint had pliable, fabric pads between the finger section
and the support backing plate, apparently to permit movement of the fingor section while
preventing debris from entering at this point, No fabric pads were present et the repaired
section or that part of the right wheel path section where debris was fourid and fingers
were making limited contact,

Underneath the repaired section, the rivets that held the L-shaped suppert backing
plate to the end support beam and the bolts attaching the finger section were ioose, and
therc appeared to be a space between the back edge of the support backing plate and the
edge of the original concrete bridge deck under the pateh. (See figure 12,) This indicated
that the support backing plate was pulling or being pulled eaway from the original conerete
deck and debris was falling into and accumulating in the erack between the plate and the
deck.

No springs were present between the bottom of the support beam and the locking
nuts for the three bolts that attached the repaired section to the L-shaped support
backing plate and end support beam, The LADOTD reported that the springs had been loat
when the original section broke into three pieces in December 1380 and they could not
replace them because they had had none in stock and no supplier would fill a request for
only three springs. When the new secticn was installed after the accident, springs were
obtained ss part of the new, larger secticn order, Springs were present in the right wheel
path section for the curb lane,

Photcgraphs showed that when the first repair plate was being installed, elamps or
other devicas apparently were not being uced to hold the repair plate in position while it
was being welded to the finger section. The repair plate v/as not flat against the end cover
plate while it was being welded to finger 16, and it did not eppear that "spot" welds were
being used to maintain the position of the plate before final welding. (See figure 9.)
Pinger 8 appeared to be lower than both fingers that were between it and the hole when
the repair plate was installed. (See figure 8,) These factors would hinder maintaining
proper position of the plate snd butting the repair plate firmly to the pieces being welded.

There was also evidence of some potential problem with finger 16 to which the
repair plate wes to be welded. The first fingers on each side of finger 16 were spread
apart, possibly by excess side-to-side movement by finger 16, A similar spreading of
adjacent fingers was visible at a missing finger. (See figure 8.) The3e two items were
perhaps & signal that the finger being welded was already failing.

After the accident, thin "lines" of welcing material, estimated from photographs o
be about 1/8-inct: wide, remained attached to the tops of the fingers near the center
support beam and along the center of finger 8. (See figure 10,) An outline of the weld for




Pigure 12.--Photograph of repaired section after the spill accident.
Note debris between the repaired finger section and the steel
support backing plate (a) and the space between the backing plate
and the conerete bridge deck with accumulation of debtis (b).
Also, note how the pavement patch was placed on top of the support
backing plate (¢). Repair plate (d) was installed after the accident\

the repsir plate was burned into the end cover plate. However, no significant amoumnt of
welding raterial remaired attached to the end cover plate near finger 16, and only a ve

thin line of welding materia: could be seen glong the edge of the end cover plate at other \\

locations, (See figure 10.)

Purther evidence of poor weld penetration 2/ and poor effective weld thickness was

found for all of the separated welds that remained attached to the repair plate. Where

the welded material batween the repair plate and the end cover plate separated, weld
thickness varied from a knife-like edge, or no thickness, for about one-third of the 15
3/4-inch-long weld, particularly near the attached finger 16, to about 1/8-inch average
thickness for the remainder. Where the welding material separated between the repair
plate and finger 8, weld thickness averaged about 1/4-inch, For the size of the items
being welded, a maximum effective weld thickness of 3/8-inch was possible. In some
areas, notably between the repair plate and the lingers, not enough welding was done to
provide that much weld thickness. Some of ihe bottom edges of the separated welds were
heavily pounded by vehicle tire loadings after weld separation occurred, indicating that
the welds may have separated relatively early in the failure sequence. No pieces of finger
or end cover plate malerial were attached to the bottom edges of these welds, and
matching areas on finger 8 and the end cover plate hed no welding material attached.
This indicated a lack of weld penetration into the end cover plate and finger 8, which
would further reduce effective weld thickness,

2/ For a proper weld, metal from the pieces to be welded must be melted and mixed
together with the welding rod material while the weld is being made. When this
combination of metal cools and sets, the weld Is formed, Good penetration of the weld
ineans that a sufficient amount of metal from the pieces to be welded is melted; poor
penetration is the opposite.
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Irregular wear marks were found on the boitom of the repair plute. Tre marks,
which were produced by contact between the bottom of the plate and the tops of the
fingers under the plate as traffic traveled across the plate (see figure 13)s further
indicated that the fingers were not all &t the same height when the repair plate was
installed. There were no wear.marks on the bottom of the plate in the vieinity of the
failed welds which attached the repaif plate to the end cover plate and finger 16 which
further indicated the repair plate was not butting against these items, and there was a
poor potential for proper fit of the repair plate when it was welded.

\

A wear.mark, 1 inch long and 1/4 inch W s found on the lI2ft hottom surface of
the still-attached flnger 16, (See figure 13.) The mar in the vicinity where the
finger would make dontact with the center support beam, but themﬂen,s\ﬂions of the mark
indicated that the 3/4-inch-wide firrges was~nal in full contact with -inch-wide
center support beam and was leanmg toward the hole th‘at‘h&d.be\m produc%&hre\

- _,mmissmg fmgers — — _ -
- T ~— - T — L,

The still-a inger l.b [rMn front of the ori&nal w?ﬂmkheld the end
cover plate to the fingers an ind the origm&bwelﬂ;&ha:aﬂached the spacers to
each side_of the finger when the finger sectfon—was ori :nar\muﬁ“&refore, the top
edge of the Tracture-could be seen_during an inspection, Mo slde" Biges.would be
hidden by. the spacer welds and-the- MP:‘ plate. No phot,ographs were-available to
determine if the top edge of the fracture s v';%hlo when .he first repair plate was
installed, - . ol T T

. el ]
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At the point where finger 16 fractured mdeo pieces, a heavily rubbed ~
and oxidized fatigue crack began at the top of the finger and extended apout hsifway
down through the finger. (See figure 14,) The wear and oxidation indicated this eracking
occurred relatively early in the overall fracture sequence. Two other small areas of
t'atlgue cracking were found-in the bottom right (away from the hole left vy the three
missing fingers) and teft cornetl;\o!ﬁm%g' plane. The bottom right corner crack was
heavily rubbed and oxidiZzes, indicating t k occurced early in the overall fracture
sequence. Characteristics ot’ the lower left crack ifciicated that it occurred later in the
overall fracture sequence™and it hegan either at"the bottom of the finger or from the
right, The remaining arca in thélower half of the fracture plane contained {resh slanted

fracture planes that were_indicative of ‘shear wecload that occurred later in the overall

fracture sequence. - T

-

Other Information -

Sight Distance.—A truckdriver sitting about 8,5 feet above the pavement, would
begin to see the lnng 5 percent downgrade ahead eastbound when he was at the crest of
Calcasieu River Bridge. However, even with this eye height advantage, a truckdrive:
robably have to he quite close to the beginning of the 5 percent downgrade and the
ansion joint that was 600 feet from the crest before he would be able te see

that the paveément was wet or distinguish the actions of the traffic ahead.

Accident History.—The average daily traffic volume on the bridge is 33,000 vehicles
per day. Between 1978 and 198(, the I-10, Calcasien River Bridge averaged about 120
accidents and one fatal accident per year. For 1980, the bridge had abecut half the rate of
injury accidents for the number of vehicle miles traveled as compared to the average
national rate for all interstaie highways. However, in 1979 the bridge had the 3d highest
accident frequency rate statewide for interstate urban highways and the 10th highest rate
of accidents statewide for such highways in 1980, as determined by the critical accident
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Figure 13.--View of the repair plate underside showing wear imprint
from matching fingers (arrowed). Wear mark from the center
support beam is located by arrow "w."
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Figure 14.--Fracture of expansion joint finger. This photo magnifies the
fracture about 1 1/2 times normal size. Three fatigue cracks extended
from bracket "0" to arrows "e," arrows "so" to the thumbnail-shaped lines
just to the left, and within the dashed lines. The arrows within the
dashed line indicate the direction of fatigue progression for that third area.
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rate method, 3/ Rear end, sideswipe, and hitting fixed objects, such as curbs and median
walls, constituted the majority of accidents, which are the type of accidents that
normally occur on limited access roadways,

Blectronic Changeable Messaze Highway Signs.—Because of such factors as no
shoulders and the number o accl’aenfs, maintenance activity, and vehicle breakdowns
as compared to other Stute locations, the LADOTD awarded a contract using 90 percent
Federal-aid and 10 percent State funds to install the electronic, changeable tessage
highway signs. The purpose of these signs was to advise motorists of traffic problems and
improve traffic control on the bridge. The project was to be completed in December
1980, with State Police personnel to be trained in the operation and control of the signs.
The projeat was not completed on time; the major delay has been the Inability of the sign
system to function for 13 consecutive days without fallure per contract requirements.
The on-duty State Police dispatcher at the time of the accident had been instructed in its
use only 4 days before the accident, but had been off duty for 2 days after the training
sesslon, and had no experience in changing the signs in response to actual incidents,

ANALYSIS

The analysis section exumines tiie type-F expansion joint problems and the
fabrication, maintenance, and repair practices followed by the LADOTD maintenance
personnel. The quslity and adequacy of the malntenance and repalr work is addressed.
The police function and their response to the reports received from passing motorists is
considered and improvements proposed. And, finally the adequacy and timeliness of
current motorist advance warning systems are commented on and recommendations are
made.

Type-F Expansion Joint Operational Problems

Several operational problems were noted at the type-F expansion joint where the
steel plate dislodged on the Calcesieu River Bridge. The first operational problem
involved significant wear to the L-shaped support backing plate and center support beam.
This wear developed in reaction to the tire loads that were being transferred, as intended
by design, through the curved rod pivot points and fingers. An increase in vehicle welghts
since the expansion joint was designed and instslled and 30 years of use would contribute
to such an operational problem. The approach taken by LADOTD te correct this problem
was to install new support pads and to raise the height of the pavement to meet the new
height in the finger sections that was produced by adding the pads. However, no provision
was made to raise the height of the steel support backing plate at the joint; rather, an
attempt was made to attach the pavement patch to the top of the backing plate. (See
figure 12.) With hesvy truck traffic, the patch could easily begin to break up at the
backing plate since there was no side edge support and a thin layver of pavement was
placed over a relatively unyielding steel support,

Fingers on the uphill side of the expansion joint were making limited or no contact
with tha center support beam while under vehicle load, both in the original right wheel
path section that had a spring design to permit relatively unrestrained movement and in
the replaced/repaired, left wheel path section without springs. Some mechanism had to
raise the finger sections and lock them in place so that they could not remain in full
contact with the center support beara, The natural movement of the bridge as various
elements expand and contract, caused Ly temperature and environmental conditions, could
have been the mechanism to raise the relative height of the center support beam and,

3/ The critlcal aceldent rate method gives 1nore weight to the more serious accidents in
determining the accident rate.
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therefore, the fingers. Rebound from traffic loads was another possibility. Once the
fingers were raised, debris from the puvement patch, which had worked its way down and
behind the finger sections, could have formed a wedge to lock the fingers in a raised
actitude above the center support beam when conditions changed and the center support
beam moved to a lower position nr the finger sections tried to return from rebound,

Given the lack of other tight controls, general vertical misalignment of the fingers
during fabrication may have played a role in raising and locking some fingers higher than
others in the repaired left wheel path section without springs. The extra welds during
fabrication would have made that finger sectior more rigid and a small amount of debris
in a few spots could more easily lock the entire finger section in a raised attitude,

Fingers had broken off in the repaired section at: (1) the end cover plate where the
thickness of the fingers was reduced by cutting a platform for the end cover plate, and
where spacers and the end cover plate had been welded to the sides and bottoms of the
fingers and (2) a point just at the beginning of the center support beam where the
thiekness of some fingers was reduced by cutting a notch for traction. These were points
where high shear and bending (orces could not be casily tolerated because the amount of
metal resisting these forces would he lower and the resistance of the metal to fatigue
would be reduced during cutting and welding operations that were called for by design,
The additional reduced amount of metal and the extra welds along the bottom of the
fingers and spacers that were introduced during fabrication of the repaired section would
have added to reducing metal strength and resistance to fatipue at these points.

Normally, with unrestricted movement in the finger sections and simple support by
the support backing plate and center support beam, calculated bending and shear forces
would be quite low at these points and would present no particular problem. Calculetions
also indicated that as long as the fingers were not raised and remained in full contact with
the center support beam, bending and shear forces would still be quite low, even at a
section that had restrieted upward movement because of iocked bolts, However, in those
arcas where the fingers were locked in a raised attitude and above the center support
beam, such as those near the hole, the fingers would be forced to function like a diving
hoard at a swimming pool. Any load at the raised, free end of that "diving board,” or
cantilever beam, would produce increasingly hignher bending forces when measuring back
froin the load and toward the locked end of the beam.

Calculations indicated that loads in the range of 1,000 to 1,500 pounds at the raised,
free end of the fingers would produce enough bending foree at the end cover plate to
begin the f(atigue cracking noted in the upper hall of fractured finger 16, Such loads
would norrally be produced by the large, heavy trucks that would be traveling in the curb
lane, even with all fingers in one section raised to the same height. With adjacent fingers
in the same section at differiig heights, the condition in some areas, more of a truck tire
load would have to he supported by fewer fingers, and earlier fatlure could be expected at
the higher fingers. (See figure 8.)

Such loading also could have caused the pulling away of thie support backing plate
and the loose rivets connecting the beeking plate to the end support beam in the repaired
section. DNebrls falling into the space hetween the backing plate and the bridge deck
would continue to keep the finger sections "locked.”

There were at least two possible methods for developing the fatigue cracks that
were observed at or near the bottom of fractured finger t6. At some point in the general
movement 2f and damage to the various bridge and expansion joint components, some
tingers were partially in contact with the center support heam, but the free ends of the
fingers were still ralsed above adjacent fingers (see figures 8 and 11 for relative heights
and wear patierns for the fingers near finger 3 that broke near the senter support beam),
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This would set up a condition equivalent to a playground "see-saw™ where a load is applied
to the raised free end of the "see-saw" whila the other end is tied down or lecked in
position,

Under this condition, the highest bending moment for any particular load would be
frodueed at the pivot point of the "see-saw," l.e., the part of the finger in contact with
he center support beam, If the finger was equafly strong at all points and the load was
high enough, the top of the finger would begin to fatigue first at the pivot point, just as
finger 3 may have been loaded before it broke off at the center support beam,
Calculations indicate that a 3,000-pound load would begin to fatigue the finger at the
center support beam, Such high loads were possiole near finger 3 because it was close to
the end of the finger section and the adjacent section of fingers was lower; therefore,
;nore of a truck tire load would have to be supported by fewer fingers, resulting in higher
oads,
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However, if a finger was previously weakened by fatigue at the end cover plate, the
bottom area of the finger could be fatigued first at the end cover plate rather then the
pivot point and by lower loads under the "see-saw" configuration. Caleulations indicate
that a 1,000~ to 1,500-pound loud would begin to fatigue the bottom area of a finger that
had previously been weakened halfway down from the top, like finger 16 that remained
attached to the repair plate. Therefore, it was possible for the "see-saw" configuration to
have produced the fatigue cracking that developed in the lower left corner of finger 18
after the top of the finger fatigued.

The second method for developing the lower fatigue eracks would involve truck tires
passing over the repair plate, but only to the left of finger 16, and producing bending and
twisting moments that w '1d act on the bottom of the finger. The center support wear
pattern that was fcund on the bottom of finger 16 indicated the finger was leaning to the

left and that such moments may have been present,

Fatigue cracking from the various loading conditions would progress to the point
where the fingers could eventuslly yield from shear forces, like the fracture that
developed in finger 16. These findings indicate that the main problems from a
maintenance standpoint are assuring all components of the joint are present and according
to design and preventing the buildup of debris that could lock the fingers into a raised
attitude with respect to the centar support beam. For inspection purposes, finger sections
should be perliodically examined for raised fingers and fatigue cracking at the end cover
plates and center support beams, which are evidence of a potential debris buildup or other
finger locking problem.

Adequacy of Expansion Joint Repair

The initial and primsary objective of the bridge maintenance crew was to cover the
hole that was left by the three missing fingers so vehicle tires would not drop into the
hole, Their initial mission was not and should not have been to determine why the hole
developed since such a mission would be an engineering analysis task and not a
maintenance crew task. However, given the character of the previous known expansion
joint problems, the poor potential for proper fit and retention of the repair plate before it
was welded, and limited welder qualifications, the first design fot repairing the hole that
was left by the three missing fingers was inadequate.

Not replacing the missing fingers and placing the repair plate over the remaining
fingers would set the stage for producing concentrated loads on the repalr plate and
welds, The repair plate was sized to be welded to a finger that was already giving
evidence of problems by spreading adjacent fingers apart. and another finger that
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apparently was not butting up against the bottom of the repair plate. The repair plate
was sized to span only three fingers on each side of the hole, even though these fingers
must have been subjected 1o higher than normal loads when they had to support all of &
single or dual truck tire that was partlally rlding over the hole or riding over failing
fingers that produced the hole. The repair plate was not or could not be sized or
positioned to fully butt egainst the fingers and the end cover plate. No second backup
method, such as the bolted plates that wece used In the zecond repair to further guarantee
attachment was used. A second backup method would have been apceopriate given the
lack of welder eredentialy, the fitting problems posed by the fingers, and the history of
problenis at this joint, These were more commonsense, rather than engineering-oriented,
mistakes.

Had the repair plate been properly sized/positioned and the welds that were used to
attach the repair plate been optimally made, the additional metal from the repair plate
inay have been sufficient to resist the bending forces on the fingers for a longer time.
For example, calculations indicate that properly adding the repair plate would have made
the finger/plate combination about 8 times stronger than & finger alone In resisting
cantilever loads, even if the repair plate was added to a partially fatigued finger.
Caleulations also indicate that the weld placed between the repalr plate and the end cover
plate could have been made at least 5 times stronger by providing the maximum possible
weld thickness. However, the problems of poor fit, limited weld penetration, and limited
weld thickness produced welds that were not able to adequately integrate the repair plate
with the attached fingers and finger section.

The expansion joints on the bridge and the joint, which the repalr plate was part of,
had experienced a long history and increasing frequency of operational problems and
deficiencies that were known or easily seen by LADOTD personnel, Problems and
deficiencies at the joint with the repair plate included significant wear to support
components, missing springs and pads, breaking up of a pavement pateh leading to the
joint, a split finger section, and fingers that were raised sbove their center support beam
and breaking off. The repeair did not determine and correct the probable cause of the
problem of the missing fingers nor did it rehabilitate or restore the finger section to at
least its prior design condition or a known, proven equivalent. Thercfore, it would have
been Inappropriate to have considered the repair a relatively permanent repair,

The Safety Board considered the repair plate installation inadequate from the
standpoint of not providing the best possible repair of its type, which was espeecially
appropriate since the joint and finger sections had a known history of recurring problems
and the cause of these problems had not been determined. However, since the repair held
for 4 months, it was an adequate temporary repalr from a time standpoint, and it should
have provided sufficient lead time for the LADOTD to have done something more
permenent about the recurring operational probleins at this finger section.

The Safety Board is aware that current resources to maintain highways are limited.
For example, currently the LADOTD healdquarters bridge maintenance division has three
of eight engineering positions unfilled, and personnel cutbacks are under consideration for
Lake Charles district maintenance crews. Efforts to obtain spare tinger sections for the
Calcasieu River bridge and other maintenance supplies are being hampered apparently by
budget restrictions even after this accident deinonstrated the need for such supplies to
assure adequate, timely followup., The LADOTD has and should continue to seek
appropriate funding levels for proper mnintenance of State highways. In addition, the
LADOTD should: (1) advise LADOTD personnel of the circumstarnces of this aceident and
emphasize the need for repair designs that consider known operational problems, repair
personnel qualifications, and the need for timely followup to temporary repairs; and (2)
establish a program to upgrade maintenance welder qualifications through certification in
accurdance with performance standards promulgated by the American Welding Society.
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Since there is a potential for similar maintenance problems in Louisiana and
nationwice at bridge and sll other repair sites, the FPHWA should: (1) evaluate the current
capability of LADOTD maintenance forcas to provide timely followup to the type of
expansion joint repair that caused this accident and similar repairs of relatively high
priority on Federal-aid highways, and (2) sdvise all State Departments of Transpottation
of the circumstances of this aecident snd enphasize the need for proper maintenance
practices.

Rxparnsion Joint Repair Plate Final Failure/Tank Puncture Sequence

The fuel tank, which had a 10-inch ground clearance, was punctured to the right of
the left front tire by & 15 3/4-inch square plate, Taerefore, the final phase of the
failure/tank puncture sequence simply could have involved the left front tire passing over
the left edge of the repair plate, causing the repai: plate to be levered to a perpendicular
position, and resulting In the right edge of the repair plate with the attached finger being
in a position to be struck by the oncoming fuel tank.

The 60-pound repair plate and attached finger punctured and split the tractor's left
fuel tank at the lower right corner of the tank -~ the strongest pnint of the tank -- and
split open the tank at one of the securing straps -- a zone where metal thickness was
almost twice the thickness of the tank itsell. Therefore, no reasonable increase in tank
strength or thickness would help to prevent future fuel tank strikes of this type.

Driver and Police Respinse to Diesel Spill

Drivers who traveled through the diesel spill befcre any accidents occurred were
able to do so apparently because they recognized that the road was wet with diesel fuel
and made no sudden maneuvers, The first driver who lost control reported he did not fully
recognize what was on the rosd, and, at least according to a following witness, applied his
brakes, thereby losing control., Even a slight brake application can lock the wheels on a
stippery pavement surface, Drivers should maneuver through a diesel spill or unknown wet
area as though they are traveling on iee. The best approach is not to enter any unknown
wet area, especiaily with any degree of speed, and failing that, not to attempt to perform
any steering and braking maneuvers, If such maneuvers are necessary, they must be made
very gradually beceuse even a normally light brake application can lock the wheels and
contribute to loss of control on a slippery surface.

Apparently, there was some Initial problem in communicating the severity of the
spill problem to the State Police, Although the State Police were not required by the
existing agreement to respond to incidents on the east side of the bridg¢, a State Police
officer did leave to check out the reports on the bridge. This action Indicated that the
State Police were not treating the reports too lightly, According to the Lake Charles
Police Department records and testimony, about 4 minutes of travel was required to
respond to the initial report and arrive at the bridye. The truckdriver with the punctured
fuel tank was the only person who was at the scene from the time the spill occurred to the
time accidents began to happen, and he estimated that 3 to 5 minutes passed during that
time interval., This confirmed the State Police's report that they had notified the Lake
Charles Police Departm~nt as soon as the spill was reported.

A truckdriver who was involved in the first accident group saw the first police unit
approach the bridge as he was attempting to avold a collision. The first police unit saw a
large amount of sparks in his rear view mirror as he pulled away from the second accident
group, which apparently occurred as a result of the collision of the asphalt tank truck with
the Continental, Nova, Honda, the reat of the second accident group, and the median wall,
This indicatéd that the accidents developed to that point in a relatively short time frame.
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The fate 'of the two people who had left their vehicles in the seconc} accldent group
indicated that the first officer to ar~ive had correctly judged the situalion and took an
sppropriate course of action by declding to block the eastbound lanes with his car, rather
than attempting to stop traffic on foot. ;

About 2 of the 4 minutes of the first police officer's travel time to the bridge was at
less than maxitmum speed in responding to the first report. The Safety Bdard {ound that
about 4 minutes was required to travel the 2 1/2 miles necessary to drjve across the
bridge, exit and return to the eastbound lanes, and drive to the top of the bridge to block
the eastbound lanes while operating at the speed limit, Since the fatal accidents occurred
as the first police unit was just beginning that trip, the Safety Board concludes that the
time to be gained by no communtcation difficulties and a maximum effort!police patrol
respense would not have prevented those vehicles that were Involved in the third, or
fatallty-produting, accldent group from entering the bridge and spill area. %‘

Although it did not influence this accident, the Safety Board examined the unwritten
traffic control agreement between the State and Lske Charles police departments to
determine if there was a potentlal for further improvement in poiice response by giving
the State full responsibility for bridge traffic control, especlally since the State Police
station is located near the bridge. State and city police did not indicate any problems
with the existing agreement. Travel time from the State Police station to the briige was
equivalent to or, more than travel time for city police units patrolling in the vicinity of
the bridge, which is in the downtown/lakeshore district and is a high frequency patrol area
for the Lake Charles police. The Lak~ Charles police have more patrol units on duty than
the State police, and they have more emergency rescue cquipment and. trsining.
Therefore, it was concluded that no recommendations were appropriate regarding the
existing agreement between the State and Lake Charles police departments.

Changing the message on the elzcetronic highway signs was delaved by problens in
communicating the extent of the spill problem and personnel inexperience with the
control of the sign messages or equipment problems. The growing awareness of the
geverity of the spill through drivers' reports did spur an increase in police patrol response
to the incident, but no attempt was meade to change the sign message from "$0 MPH
SPEED LIMIT" at that time. Given the character of the spill problem, & severe action had
to be taken to gain some positive accident-reducing result -~ changing the sign to close
the bridge and stop all traffic -- and that decision had to be made on the basis of varying
drivers' reports. Since patrol rrrival was known to be imminent, a delay to avoid a "false
alarm" and accidents that might occur from traffle stopping/not stopping was somewhat
understandable. Given the up to 5-minute delay in changing the sign messages after the
accident occurred, It is likely that the sign could not have been changed in time to warn
treffic, even if a decision had been made to chunge the sign on the basis of drivers'
reports, This experience indicated that it may be necessary to provide more training in
the use of such sigh equipment,

The proposed TV surveillance system may have allowed earlier officlal confirmation
of driver reporis and more rspid decisions on police patrol response and sign message
changes., Therefore, the Safety Board supports the use of this type of system at the
Calcasieu River Bridge especially given its high State accident rate, lack of shoulders for
vehicle breakdowns and high and Incresasing malntenance activity, Another potential
improvement would be to provide one or more medGian op2nings on the bridge for
emergency use in-order to reduce response time and clear the bridge in emergencies.
Further evuluation by the LADOTD Is necessary to determine if this s structurally and
operationally feasible and cost-effective,

Glven the police experience with driver obedience to the sign messages and the
reactions of those truckdrivers, who were warned about the diesel spill via C.B. radio but
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continued to drive onto the bridge and through the dies~] spill, use of the signs alone may
not have been effective in preventing further sceidents. A publi¢ information program
may be necessary to improve their overall effectiveness.

The C.B. radio network was of some benefit in warning some truckdrivers equipped
with the radios of ttc presence of the diesel spill since these drivers seemed to react
more appropriately to the diesel spill once they entered it. However, some of these
drivers continued to drive onto the bridge and through the dicsel spill, 4/ Perhaps this was
due, in part, to the type of warnings being broadeast, the limited sight distance to see the
diesel spill, and a lack of understanding about the relative consequences of attempting to
travel through diesel spills and other environmental problems, suen &s fog and icy roads.
The use and effectiveness of this network should be further entan .¢d, The Buresu of
Motor Carrier Safety publishes an "On Guard Bulletin" periodically to advise interstate
truckdrivers of problems affecting safety, and other journals and megazines are directed
to truckdriver and other C. B, radio users. These publications have been and could be used
to reinforce the need for proper use and reaction to messages that nre transmitted over
this network,

‘The Fatal Accident Sequence

Because the asphalt tank truck was the single principal vehicle that affected the
severe injury consequences of the multiple vehicle accidents that resulted from the dizsel
spill, the Safety Board examined the actions of the tank truck in detail to determine if
any action could be taken to reduce the influence of this type of vehicle in future
accidents, To establish how the tank truck was interacting with other traffic as it
approached the accident scene, a reconstruction of the sequence of events leading to the
tank truck's collision with other vehicles was based on witnesses statements, vehicle
damage, and other physical evidence,

After the last vehicles in the second accident group came to a stop, two occupants
left their vehicles and walked to the front of their vehicles to inspect the damage. It was
estimated that between 10 and 20 seconds would have been required for them to do this,
The two occupants heard the tank truck braking and turned to run as the tank truck hit
the Nova — the first fatal impact. Since the tank truck was traveling about 35 to 40 mph
(51 to 58.5 feet per second), it could have been as far as 1,170 feet behind the point where
it first struck the Nova when the vehicles in which the two occupants were riding came to
a complete stop and they started to get out of their vehicles. Therefore, the tank truck
could have been approaching or just entering the diesel fuel spill area when vehieles in the
second accident group were coming to a stop. It would have been necessary for the tank
truckdriver to look far ahead at the actions of other traffic when he was at a point where
he was approaching or entering the diesel spill, the downgrade was getting steeper, a1d he
had decided to try using his brakes.

Truckdrivers do have a special responsibility to be aware of the actions of traffic
farther ahead because of the difficulties in wvehicle handling Jduring emergencies.
However, it would have been difficult for the truckdriver to have been attentive to the
traffic conditions ahead when he had limited sight distance up to the diesel spill, and then
when he had more immedinte problems ahead of him -- the spill and testing his brakes.
The truckdriver probably would have nceded special edvanced warning of the diesel spill
to have slowed and reacted this early in the sequence. As an example, the truckdriver
who was operating behind the tank truck had special advanced warning

4/ in the case of the lest truckdriver in the accident, he could have taken I-210 as an
alternate route arournd the city and re-entered I-10 on the other side of the bridge,
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through his C, B, radio and was able to stop without striking other vehicles; the tank
truckdriver had no C. B, radlo or other advisory system, such as the electronic highway
signs, available to him,

The asphalt tank truckdrives reported that after he tried his brakes he follovied the
two cars ahcad for some short distance down the grade -- an area where he concelvably
had time to survey the road farther ahead. He said thet he thought that vehicles ahead of
the two cars were traveling "straight-ahead, without trouble.,” At this point, vehicles in
the second aceident group ahead were stopped relatively stralght-ahead without their
four-way emergency flashers operating, and it may have been difficult to discern what the
vehicles were doing. Brake lights may or may not have been on. Even if they had been
on, however, it could have been difficult to determine if the lights ahead were brake
lights or taillights, or if the vehicles were braking to maintain speed control on the long
downgrade. Alternatively, four-way flashers directly indicate some hazard, such as a
stopped or slow-moving vehicle ahead.

The tank truckdriver reported that he began-to react when two vehicles ahead of
him be--an to lose control, and his first reaction was to attempt to steer between them,
The truck bumper impact marks to the sides of the Nova and Continental confirmed that
they were out of control and sideways in the road when they were struck. This steering
action wes not the best action from the standpoint of reducing the severity of impact to
the Nova snd Continental, but it did direct the tank truck toward the center median wall,
and strikirg that wall may have reduced the severity of later impacts with vehicles that
were stopped in the second aceident growp.

Vehicle Inspecticn indicated that the tank truck did not have full braking capability,
with 2 of the 10 wheel brakes not working and 7 of the remaining 8 wheel brakes out of

adjustment. The 7 wheel brakes that were out of adjustment would not have posed a
significant problem during a stop on a very slippery surface because even if they had been
further out of adjustment, the brakes would have been able to lock the wheels cn &
slippery surface, 5/ The nonworking brakes were on opposite sides of the vehicle and,
therefore, may not have had a serious effect on maintaining stability during braking. But

the lack of brakes at these two wheels would have reduced the driver's ability to stop the
truck.

According to witnesses, the tank truckdriver did not apply his brakes until just
before he struck the Nova. Therefore, the reduced braking capability would not have had
a significant effect since the extensive damage to the Nova and the Continental indicated
that a large reduction in speed beyond that attainable by the best of brakes would have
k-2en necessary to reduce the severity of impact to the vehicles.

The Nova driver would not have survived the collision if she had been wearing seat
and shoulder belts because the asphalt truck impact was directly into the driver's side of
the Nova, and the driver's area was demolished. The severe side impact to and collapse of
the Continental passenger compartment also did not provide any survivable space fcr
occupants. Therefore, belt use would not have changed the injury severity.

5/ Brakes that are out of adjustment similar to the tank-truck would mainly introduce
problems during a high speed, rapid stop on a nonslippery surface, or would pose a yroblem
in resisting brake fade during a long, continuous serics of brake applications, such as a
multi-mile, long steep downgrade,
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CONCLUSIONS

The source of the diesel fuel spill on the Calcasieu River Dridge was a
punctured tractor-semitrailer engine fuel tank; the tank was punctured by a
dislodged steel repair plate that had been used to cover a hole in a bridge
expansion joint.

A piece of an expansion joint finger remained welded to the repair plate; this
tinger broke off at the same point where other fingers that produced the hole
had broken off,

The expansion joints on the bridge and the joint, which the repair plate was a
part of, had experienced a long history and increasing frequency of operational
problems and deficiencies; . oblems and deficiencies at the joint with the
repair plate that were known or easily seen by LADOTD personnel included
significant wear to support components, missing springs and pads, breaking up
of a pavement patch leading to the joint, a split finger section, and fingers
that were raised above their center support beam and breaking off.

Other irregularities, which were found during a detailed Inspection of
photographs made during repair of the joint and on-site inspection after the
accident Included: (1) a lack of tight control over fabrication of the just-
replaced finger section that was being repaired 4 months later, (2)

accumulation of debris between the finger scction and its supports from the
broken up pavement pateh, (3) loose end support attachments, (4} poor
potential for proper fit and retention of the repair plate before it was welded,
ard (5) a less than optimum welding technijue and welds.

Evidence of fatigue cracking was found along the top half and at the lower
corners of the break in the finger that remained attached to the repair plate;
evidence of shear overload was found in the remaining area of the break.

The pavement patch was breaking up because a thin layer of pavement was
placed over a relatively unylelding steel support with no side edge support.
The thin layer of pavement would have little resistance to heavy truck traffic,

The natural movement of the bridge or rebound from traffic loads could have
been the mechanisms to raise the expansion joint finger sections, and debris
from the broken-up pavement patch could have been the mechanism to lock
the fingers in a raised position ~bove the center support beam.

General vertical misalignment of the fingers and extra welds during
fabrication may have played a role in raising and locking fingers in the
replaced/repaired finger section,

The raised fingers were forced to function like a diving board, or cantilever
beam, and high bending forces were transferred to points where such forces
would not norinally be present or designed for. The amount and strength of the
metal was reduced by cutting and welding operations at these points and the
fingers began to fatigse from this ~o'nbination of events.
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Given the character of tlie previous expansion joint problems and limited
welder gualifications, the use of a welded steel repair plate which butted
poorly against the end cover plate and expansion joint fingers which were near
the hole and showed evidence of problems, was an inadequate design.

Problems of poor fit between components, limited weld penetration, and
limited weld thickness produced wields that werc not able to integrate the
ropair plate adequately with the expansion joint,

From a quality standpoint, the repair plate was inadequate because it did not
provide the best possible repair of its type, which was especially appropriate
since the joint and finger sections had a known history of recurring problems
and the cause(s) of these problems had not been determined.

From a time standpoint, the 4-month period hetween the expansion joint
repalr and the accident should have provided LADOTD sufficient lead time to
have done something more permanent about the recurring operational
problems at this joint; personnel and budget limitations may have reduced
LADOTD capability to do something more permanent,

The final phase of the repair plate failure/tank puncture sequence could have
simply involved the left front tire of the truck passing over the left edge of
the repair plate and levering the repair plate to a perpendicular position so
that it would be in position to be struck by the fuel tank,

Since the repair plate punctured snd split open the tractor fuel tank at one of
its strongest and thickest areas, no reasonable increase in tank strength or
thickness would help {o prevent future fuel tank strikes of this typ=.

Apparently, there was some problem in communicating the seriousness of the
spill problem to State Police stationed within 3/4-mile of the bridge and in
understanding its potential consequences; however, the time that could have
been gained by no comrmunication difficulties and a maximum effort police
patrol response would not have prevented those vehicles that were involved in
the fatal-producing phase of the accident from entering the bridge and spill
area,

No attempt was made by the State Police to change the message of electronic
highway signs thatl were located on the approach to the Calcasieu River Bridge
on the basis of varying drivers' reports; this decision was somewhat
understandable because of the imminent arrival of police at the bridge and the
potentinl for a false alarm with accidents in announcing the only appropriate
message to elose the bridge.

State police personnel inexperience or equipment problems would have
prevented changing the electronic sign :nessage in time to warn traffic even if
a decision had been made to change the sign on the basis of drivers' reports.

A currently proposed television surveillance system for the bridge may have
afforded carlier official confirmation of drivers' reports and more rapld
decisions on police patrol response and sign message changes.
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The C.B. radio network was of some benefit in providing advance warning of
the presence of the diesel spill to some truckdrivers, and these drivers were
able to react more appropriately to the diesel spill once they entered it;
however, not withstending these warnings, some of these drivers entered,
rather than stopping short of or detouring around the diesel spill.

A tractor-cargo tenk semitrailer that was loaded with esphalt was the
principal striking vehicle in the fatal accidents that occurred,

The asphalt tank truckdriver entered the diesel spill at a point in the accident
sequence in which it would have been difficult to detect and react to the type
of accidents and traffic backup ahead that were getting closer to the
beginnirg of the diesel spill, and, thus, reducing time avallable for vehicles
entering the spill to react.

Vehicles involved in accidents ahead of the asphalt tank truck were stopped
relatively straight-ahead and were either holding their brokes on or otherwise
not employing their four-way emergency flasher systems, which could have
delayed the truckdriver's recognition that they were stopped.

Special advance warning of the diesel spill before the tank truck entered the
diesel spill area probably would have been necesary to avoid its collisions, but
such a warning system -- C, B, radio, the electronic highway signs —was not
available to the tank truckdriver.

The tank truckdriver's decision to steer between the two vehicles ahead that
lost control was not the best action for reducing the severity of impact with
the two vehicles, but it did direct the tank truck toward the center median
wall, and striking that wall may have reduced the severity of later impacts
with other vehicles that were stopped ahead.

The braking capability of the tank truck was reduced because 2 of the
10 wheel brakes were not working; however, this reduced braking capability
probably did not affect the severity of the fata! impacts because the tank
truckdriver only initiated braking just before these impaects; thus, sufficient
time or distance was not available to achieve the large decrease in speed that
would have been necessary to reduce the severity of these impacts.

Probable Cause

The National Transportation Safety Board determines that the probable cause of this
accident was the loss of vehicle control on a slippery highway surface, produced by a
diesel fuel spill from a truck fuel tank punctured by a dislodged steel plate used as a
temporary repair of a bridge expansion joint., Contributing to the accident was the failure
of the Louisiana Department of Transportation and Deveiopment to make a permanent
repair at that joint.

RECOMMENDATIONS

As a result of its investigation of this accident, the Naticnal Transportation Safety
Board recommends that:
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-~the Pederal Highway Administration:

Assist the State of Louisiana in providing a television surveillance
system for the section of Interstate 10 which crosses the 1-10, Calcasieu
River Bridge. (Class II, Priority Action) (H-82-22)

Evaluate the current capability of the Loulsiana Department of
Transportation and Development (LADOTD) to provide timely followup
to the type of expansion joint repalr that caused this acecident and
similar repairs of relatively high priority on Federal-alj highways. If
necessary, assist the LADOTD in resolving discovered problems,
(Class II, Priority Action) (H-82-23)

Advise all State Departments of Transportation of the circumstances of
this aceldent and emphasize the need for repair designs at bridges and all
other repair sites that consider operational problems, repair personnel
qualifications, and the need for timely followup to temporary repairs.
(Class 11, Priority Action) (H-82-24)

--Bureau of Motor Carrier Safety of the Federal Highway Administration:

Issue an On-Guard Bulletin to advise truckdrivers of the circumstances
of this accident, and the potential benefits to be derived from the use of
the citizens band redios, when properly used, and encourage positive
reaction to messages that are transmitted over this network. (Class lI,
Priority Action) (H-82-25)

--the Louisiana Department of Transportation and Development:

Advise maintenance personnel of the circumstances of this accident and
emphasize the need for repair designs at bridges and ell other repair
sites that consider operational problems, repair personnel qualifications,
and the need for timely followup to temporary repairs, (Class II, Priority
Action) (H-82-26)

Establish a program to upgrade maintenance welder qualifications
throagh certification in accordance with performance standards
promulgated by the American Welding Society. (Class II, Priority
Action) (H-82-27)

Conduct a study to determine if it is structurully and operationally
feasible and cost-effective to provide a median opening(s) on the I-10,
Calcasieu River Bridge for emergency use. If the study determines that
the median openings are feasible and cost effective, immediately provide
such an opening on the bridge. (Class li, Priority Action) (H-82-28)

Publicize the purpose of and need for compliance with the 1-10/210
electronie, changeable message sign system through loeal media.
(Class 11, Priority Action) (H-82-29)
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BY THB NATIONAL ‘TRANSPORTATION SAFETY BOARD

/s/ JIM BURNETT
Chairman

/s/ FRANCIS H. McADAMS
Member

/s/ DONALD D. ENGEN
Member

DATRICIA A. GOLDMAN, Vice Chairman, did not participate.

G. H. Patrick Burlsey, Member, filed the following concurring and dissenting
statement: ‘

1 concur in the probable cause and in the recommendations, except the
recommendation to the Bureau of Motor Carrier Safety (No. H-82-25) which I disapprove.
I do not concur in the adoption of the report as written. In my view, the unduly extended
discussion of the metallurgical aspects of the fallure of the temporary repair grossly
overemphasizes the significance of an episodic element of the accident and detracts from
the more important lessons to be gained from the accident by highway maintenance and
enforcement personnel, A greater emphasis on scheduling timely permanent repairs and
on emergency traffic control measures would better serve the public interest than a
detailed exposition of engineering principles which do not come into practical play in day-
to-day road maintenance activity.

July 15, 1982
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APPENDIXES
APPENDIX A
INVESTIGATION

1. Investigation

The National Transportation Safety Board was notified of the acecident at 6:00 a.m.,
on August 28, 1981. Investigators were dispatehed from the Washington, D.C.,
headquarters and arrived on the scene at 10:30 a.m., on August 29, 1981. The Safety
Board was assisted by representatives of the Bureau of Motor Carrier Safety, the Federal
Highway Administration, the Louisiana Department of Transportation and Development,

the Louisiana Department of Public Safety (State Police), and the Lake Charles Police
Department.

2. Deposition/Hearings

Depositions were not taken and a public hearing was not held in connection with this
investigation.

Preceding page blank




RUAEIK 191 - TIRIH0 OIBIMNY LNIRNVIANID # N e

SIGN MESSAGES AVAILABLE FOR EASTBOUND TRAFFIC AT CALCASIEU BRIDGE
ON OCTOBER 27, 1981

2

ACCIDENT AHEAD
USE RIGHT LANE
KEEP MOVING

ACCIDENT AHEAD

USE LEFT LANE
KEEP MOVING

LE?X LANE CLOSED RIGHT LANE CLGSZD

USE RIGHT LANE
KEEP MOVING

5

USE LEFT LANE
KEEP MOVING

1

CAUéION
DEBRIS ON BRIDGE
USE RIGHT LANE

7
CAUTION
bmmxs ON BRIDGE
USE LEFT LANE

9
CAUTION
HIGH WINDS ON
BRIDGE

REDUCE SPEED

13
EVACUATION
DNDERWAY
TUNE TO LOCAL

| "RADIO FOR
| _TNFORMATION

g XIONARddY






